Frequent amplifications and deletions of G1/S-phase transition genes, CCND1 and MYC in early breast cancers: a potential role in G1/S escape.
Uncontrolled growth of cancer cells can be related to dysfunctional cell cycle control, including entry into S-phase, initiating cell division. Cyclin CCND3 and CCNE1 along with CDK2 and CDK6 regulate this checkpoint, and genetic changes, detectable by fluorescence in situ hybridization, are hypothesized to increase the aggressiveness of breast cancer, thereby influencing patient survival. Genomic change was investigated in 106 primary breast cancer samples, where the combined gene copy number changes in one of these four cell cycle regulatory factors was observed in 22% of the 98 tumors of successful analysis, distributed with 15 deletions and 7 amplifications. A trend towards decreased survival was observed with the aberrations, suggesting a prognostic potential of this set of markers, which was supported by an association with tumor grade. For validation of the new set of FISH probes for the G1/S-phase cell cycle factors, two additional markers, frequently amplified in breast cancers, were included in this study: The G1/S phase control gene CCND1 and the proliferation marker MYC. Both markers were amplified in 14% and deleted in 5% of the cases. This is the first report of genomic deletions of MYC in breast cancer.